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CLAIMS 



[Claim(s)] 

[Claim 1] The photo detector which changes an input digital lightwave signal into an electrical 
signal, and the amplifier which amplifies the output of the photo detector, The 1st comparator 
[ the 1st threshold / output / of the amplifier ], and the output of said amplifier and the output 
of said 1st comparator are inputted. Said 1st threshold which has the almost middle value of 
ON / off wave-like H (quantity) level of an amplifier output, and L (low) level is generated. The 
automatic threshold control circuit supplied to said 1st comparator, and the 2nd comparator 
[ the 2nd threshold / output / of said amplifier ], The threshold electrical-potential-difference 
generating circuit which generates a fixed threshold electrical potential difference, and the 
amplifier for temperature compensation which outputs offset voltage almost equal to said 
amplifier according to change of ambient temperature, An addition means to add the output 
offset voltage of the amplifier for temperature compensation, and the output of said threshold 
electricahpotential-difference generating circuit, and to supply said 2nd comparator by making 
the aggregate value into said 2nd threshold, The AND circuit outputted outside by considering 
the signal which took the AND of each output of said 1st and 2nd comparator as a lightwave 
signal receiving-circuit output, and the digital lightwave signal receiving circuit which changes 
more. 

[Claim 2] The series circuit of the 1st resistor and capacitor (a capacitor common potential point 
side) to which said automatic threshold control circuit was connected between the outgoing end 
of said amplifier, and the common potential point in claim 1, It has the 2nd resistor connected 
between the outgoing end of said 1st comparator, and the node (P) of said 1st resistor and a 
capacitor. The digital lightwave signal receiving circuit characterized by supplying said 1st 
comparator by making the electrical potential difference of the node (P) of said 1st resistor and 
a capacitor into said 1st threshold. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-W^ 2006/07/28 



JP P 09-294141,A [DETAILED DESUKiPTION] 



1/4 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a digital lightwave signal receiving circuit, and 
enables it to reproduce certainly the change-over to H->L in case an input lightwave signal 
especially changes with omission of an optica! connecter etc. to H->L gently not to mention the 
lightwave signal turned on / turned off with a predetermined signal speed. 
[0002] 

[Description of the Prior Art] Conventionally, the circuit of drawing 3 which had an ATC (ATC) 
function as a digital lightwave signal receiving circuit is used. Incidence is carried out to the 
photo detectors 2, such as a photodiode, and it is changed into an electrical signal VO, and is 
inputted into the amplifier 3 of an opposition form, i.e., an inverter form, the electrical potential 
difference V1 by which reversal magnification was carried out is given to the inversed input 
terminal of a comparator 4, and the input digital lightwave signal L is compared with the 
threshold electrical potential difference Vr1 currently impressed to the non-inversed input 
terminal. V1> According to Vr1 or VKVrl, the output voltage V2 of low (L) level or quantity (H) 
level is outputted outside from a comparator 4. 

[0003] The threshold electrical potential difference Vr1 is generated in the ATC (ATC) circuit 5. 
In this example, this circuit 5 has the resistor R2 connected between the node P of the resistor 
R1 connected between the outgoing end of an amplifier 3, and the common potential point, the 
series circuit of Capacitor C and a resistor R1 , and Capacitor C, and the outgoing end of a 
comparator 4, and supplies it to a comparator 4 by making the electrical potential difference of 
Node P into the threshold electrical potential difference Vr1. In addition, in this example, as 
shown in drawing 4 , an amplifier 3 and a comparator 4 make common potential L (low) level, and 
the electrical potential difference which changes to L/H is outputted, respectively. However, the 
output of a comparator is a saturated output and amplitude V1p of V1 and V2 and V2p are 
usually V1p<=V2p. 

[0004] ** In a steady state, V1 and V2 set to V1=V1p and V2=0 with direct current voltage now. 
When R1 and R2 are diverted to expressing the resistance of each resistor, Vr1 is. Vr1=V1 
pxeta (1) 

2AR1+R2) of eta=R (2) 

In this example, it is referred to as RKR2 and eta is a small value for a while from 1. 
[0005] ** Consider the steady state after V1 next changes from direct-current-voltage V1p to a 
square wave signal. When angular frequency of a square wave is set to omega, the impedance Zc 
of Capacitor C |Zc|=1/omegaC«R1 , R2 (3) 

It carries out. The current by the alternating component contained in V1 flows at a common 
potential point through R1 and C. On the other hand, the current by the alternating component 
contained in V2 flows at a common potential point through R2 and C, if the load connected to an 
output terminal is high impedance. Since the impedance of C is small, it becomes small and the 
terminal voltage of C by the alternating component can be omitted, an in one direction flowed 
part of V1 — V1 dc and an in one direction flowed part of V2 — a direct current flows to R1 and 
R2 by V2dc. (The electrical potential difference Vr1 , i.e., the threshold electrical potential 
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difference, of Node P at this time Vr1=V2dc+(V1 dc-V2dc) xeta =V2dc(1-eta)+V1 dcxeta 

(4)) 

It becomes. If the duty ratio of a square wave signal is made into 50% for simplification V1 dc=V 
1p/2, V2 dc=V 2p/2 (5) 

It is since it becomes. Vr1=V2p (1-eta) / 2+V1 pxeta / 2 (6) 

(3) Vr1 of a formula or (5) types — about [ of amplitude V1p ] — the value of eta and V1p, and 
V2p is set up so that it may become equal to one half. 

[0006] ** The threshold electrical potential difference Vr1 changes and goes to the value of (4) 
types or (6) types by the transitional period while shifting to the condition of ** which a square 
wave signal inputs regularly from the condition of ** that V1 is direct-current-voltage V1p 
gradually from the value of (1) type, as shown in drawing 4 B. 

** Consider the steady state as shown in drawing 5 , after V1 changes from the direct current 
voltage of V1p to L level with the comparatively short fall time tau 1. 
[0007] If V1 begins to decrease, it will be set to V1 <=Vr1 in t=ta, and the output of a 
comparator 4 will change from 0 to V2p. Where a steady state is reached after the output of a 
comparator 4 changed to V2p, the threshold electrical potential difference Vr1 is. Vr1=V2p+(0- 
V2p) xeta =V2p(1-eta) **Vr1 min (7) 

A next door and the value of Vr1 at this time serve as minimum value Vr1 min. 

[0008] In the transitional period between ** ** and **, a threshold Vr1 changes from the value 

of (1) type to the value of (7) types gradually. 

When it is in the condition of ** **, a quantity of light omission occurs [ an input lightwave 
signal ] according to omission of an optical connecter etc., V0 changes to H->L gently, and the 
case where a quantity of light omission is recovered after a while is considered. Since V1 carries 
out loose direct current change, the threshold electrical potential difference Vr1 follows the 
change, and changes. Vr1=V2p+(V1-V2p) eta =V1xeta+V2p (1-eta) 
= V1x eta+Vr 1 min (8) 

It becomes, eta is a value comparatively near 1, and in this period, it is set up so that it may 
always be set to Vr1>V1, as shown in drawing 5 B. A comparator 4 is not reversed even if V1 is 
set to H level. After a quantity of light omission is recovered by td, V2 holds H level to t=te 
which falls to V0=0. For this reason, this optical receiver has the fault which cannot reproduce 
change of H->L->H by the loose quantity of light omission of an input lightwave signal. 
[0009] On the other hand, in the lightwave signal receiving circuit of the ATC method of drawin g 
3 , since a threshold electrical potential difference also follows the change and changes from Vr1 
to Vr1+deltaVr1 even if offset voltage (error voltage which appears in an output when an input is 
zero) deltaVI occurs in the output V1 of amplifier 3 by change of ambient temperature as shown 
in dr awing 6 , and it changes from V1 to V1+deltaV1, there is a merit which can prevent 
malfunction by offset voltage. 

[0010] moreover — the case where, as for the threshold electrical potential difference Vr1, a 
wave is distorted by the amplifier output V1 by the frequency band limit like drawing 9 A and B 
since [ of the amplitude of a signal V1 ] it becomes a central value mostly when the Duty ratio of 
an input signal is 50% in an ATC circuit — the comparator output V2 — a Duty ratio — 50% of 
signal is reproducible. On the other hand, in the receiving circuit of a semi- fixed threshold 
method, when the amplifier output V1 is distorted as mentioned above, the comparator output 
V2 will become what was distorted like drawing 9 C and D. 
[0011] 

[Problem(s) to be Solved by the Invention] In the transmission system of a lightwave signal, the 
lightwave signal receiving circuit of the conventional ATC method had the fault which cannot 
reproduce change of H->L->H, when an input lightwave signal changed from H level to L level 
gently and was recovered on H level after a while according to omission of an optical connecter 
etc. This invention aims at solving this fault. 
[0012] 

[Means for Solving the Problem] 

(1) The digital lightwave signal receiving circuit of claim 1 The photo detector which changes an 
input digital lightwave signal into an electrical signal, and the amplifier which amplifies the output 
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of the photo detector, The 1st comparator [ the 1st threshold / output / of the amplifier ], and 
the output of amplifier and the output of the 1st comparator are inputted. The 1st threshold 
which has the almost middle value of ON / off wave-like H (quantity) level of an amplifier output, 
and L (low) level is generated. The automatic threshold control circuit supplied to the 1st 
comparator, and the 2nd comparator [ the 2nd threshold / output / of amplifier ], The threshold 
electrical-potential-difference generating circuit which generates a fixed threshold electrical 
potential difference, and the amplifier for temperature compensation which outputs offset 
voltage almost equal to amplifier according to change of ambient temperature, An addition means 
to add the output offset voltage of the amplifier for temperature compensation, and the output 
of a threshold electrical-potential-difference generating circuit, and to supply the 2nd 
comparator by making the aggregate value into the 2nd threshold, It is constituted by the AND 
circuit outputted outside by considering the signal which took the AND of each output of the 1st 
and 2nd comparator as a lightwave signal receiving-circuit output. 

[0013] (2) The series circuit of the 1st resistor and capacitor (a capacitor common potential 
point side) to which the automatic threshold control circuit was connected between the outgoing 
end of an amplifier, and the common potential point in the above (1) in invention of claim 2, It has 
the 2nd resistor connected between the outgoing end of the 1 st comparator, and the node (P) of 
the 1st resistor and a capacitor, and the 1st comparator is supplied by making the electrical 
potential difference of the node (P) of the 1st resistor and a capacitor into the 1st threshold. 
[0014] 

[Embodiment of the Invention] As shown in drawing 7 , even when using the receiving circuit of a 
fixed threshold method, and the input lightwave signal L changes to H->L gently and is recovered 
after a while by the quantity of light omission by omission of an optical connecter etc., change of 
this H->L->H can be reproduced. However, since there is a possibility of malfunctioning if the 
offset voltage deltaVI as shown in the output of amplifier 3 by ambient-temperature change at 
drawi ng 6 is overlapped in the receiving circuit of a fixed threshold method, the way things stand, 
it cannot be used. 

[0015] So, in this invention, in order to make the offset voltage deltaVI of amplifier 3 cancel, as 
shown in drawing. 8 , amplifier 3 and the amplifier 7 for temperature compensation which 
generates offset voltage deltaVI '**deltaV1 [ almost same ] are used to ambient-temperature 
change. The offset voltage deltaVI ' and output Vr2' of the threshold electrical-potential- 
difference generating circuit 6 are added with an adder 8, and it is the added electrical potential 
difference. Vr2**deltaVr 2'+deltaV1 (9) 

A comparator 4 is supplied as a threshold electrical potential difference, and offset voltage is 
compensated. Thus, the method with which the offset voltage of amplifier 3 was compensated 
will be called a semi- fixed threshold method. 

[0016] In this invention, as shown in drawing 1 , the circuit of an above-mentioned semi- fixed 
threshold method is used together in the circuit of the ATC method of conventional drawing 3 , 
ANDO of the output of both circuits is taken, and it considers as a reception output. 
Improvement in the dependability of output data is aimed at at the same time this solves the 
conventional problem. The same sign as drawing 3 , drawing. 7 , draw[ng_8 , and a corresponding 
part is attached to drawing 1 , and duplication explanation is omitted. 
[001 7] In drawing 2 , a loose quantity of light omission starts in t=ta, and the wave of the 
important section at the time of recovering by t=tb of operation is shown. Vr1 and Vr2 are 
threshold electrical potential differences given to the 1st and 2nd comparator 4a and 4b, 
respectively. In output V2of 1st comparator 4a a, change-over change of ON/OFF of the signal 
by the loose quantity of light omission does not appear ( drawing 2 C). However, the change has 
appeared in output V2b of 2nd comparator 4b ( drawing 2 D). Since output V2of 1st comparator 
4a in period Ta of quantity of light omission a is held at H level, the gate of AND circuit 9 is 
opened by this, and output V2b of 2nd comparator 4b becomes the output V3 of AND circuit 9, 
i.e., a reception output. Therefore, the information on change of L/H of the input lightwave signal 
by the quantity of light omission is certainly reproduced by the reception output V3 with V2b 
between this Ta. 



[0018] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2006/07/28 



\JP,09-294141,A [DETAILED DfcSUKlPTION] 



4/4 V 



[Effect of the Invention] In this invention, the receiving circuit of the semi- fixed threshold 
method which performed temperature compensation is used together to the receiving circuit of 
the conventional ATC method, ANDO of both output is taken to it, and it is considering as the 
receiver output in it. Even when an input lightwave signal changes with quantity of light 
omissions to H->L gently and is recovered after a while by this, change of the H->L->H can be 
reproduced certainly. 

[0019] moreover, a Duty ratio — when 50% of signal transmission is considered, signal distortion 
can maintain the receive state stabilized since ATC comparator output V2a was determined like 
drawing 10 . Since there is the description strong against fluctuation of the offset voltage of the 
amplifier by ambient-temperature change and the circuit of a semi- fixed threshold method has 
also compensated offset voltage, according to the circuit of this invention, the reception 
stabilized to the offset voltage by ambient-temperature fluctuation is possible for the circuit of 
the ATC method used by this invention. 

[0020] Since ANDO of both circuit outputs is taken and it is considering as the receiving-circuit 
output as mentioned above in this invention, the dependability of output data can be improved 
from the case where a single circuit is used. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Draw ing 1j B is the block diagram in which A shows the example of this invention, and the 
circuit diagram showing an example of the ATC circuit 5 of A. 

[Drawing 2] The wave form chart of the important section of drawing 1 of operation. 

rnvniiilniv 0~l TU fi mivai il4- s<i: **sw»rv> «f 1 1 ft-l^tu»o\ /^k oJnrr^pl r* a i \ n irt et r*'wr^\ ii+ r»*f "hkio ronx/pntinnal A TO 
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method. 

[Drawing 4] The wave form chart of the important section of drawin g 3 of operation. 

[Drawing 5] The wave form chart of the important section of drawing 3 when a quantity of light 

omission arises in an input lightwave signal of operation. 

[Drawing 6] The wave form chart of the offset voltage generated in the output of amplifier 3 by 
ambient-temperature change in the circuit of drawing 3 . 

[Drawing 7] The block diagram of the lightwave signal receiving circuit of the fixed threshold 
method examined in the phase before A obtains this invention, and B are the wave form chart of 
the important section of A when a quantity of light omission occurs in an input lightwave signal 
of operation. 

[Drawing 8] The block diagram of the lightwave signal receiving circuit of the semi- fixed 
threshold method examined in the phase before obtaining this invention. 

[D rawin g 9] C and D are drawing in which A and B show other examples of a wave of operation 
of the important section of drawing 3 , and drawing showing an example of the wave form chart 
of the important section of drawing 8 of operation. 

[Drawin g 10] Drawing showing other examples of a wave of operation of the important section of 
drawing 1 . 
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